A general common fixed point result is obtained for commuting maps on non-starshaped domain in a p-normed space. As applications, we obtain BrosowskiMeinardus type approximation theorems in p-normed spaces which are not necessarily locally convex. Recent approximation results of a number of authors follow as a consequence of our results.
Introduction
In 1963, Meinardus [13] combined the concepts of fixed point and best approximation in function spaces and observed that some of the useful properties of a function remain invariant under some suitable conditions. Afterwards in 1969, Brosowski [2] obtained the following generalization of Meinardus's result.
THEOREM 1.1. Let X be a normed space and T : X -> X be a linear and nonexpansive operator. Let M be a T-invariant subset of X and u € F(T). If PM{U), the set of best approximations of u in M, is nonempty compact and convex, then there exists a y in PM{
U ) which is also a fixed point ofT.
Using a fixed point theorem, Subrahmanyam [16] obtained the following generalization of the above mentioned theorem of Meinardus [13] .
THEOREM 1.2. Let X be a normed space. IfT:X-*X is a nonexpansive operator with a fixed point u, leaving a finite dimensional subspace M of X invariant, then there exists a best approximation of u in M which is also a fixed point of T.
In 1979, Singh [15] observed that the linearity of the operator T and the convexity of PM(U) in Theorem 1.1, can be relaxed and proved the following extension of it. All the above mentioned results are recently summarized and extended by Al-Thagafi [1] , The purpose of this paper is to prove a more general common fixed point theorem for the functions (which need not be affine) defined on a non-starshaped domain. We apply our theorem to derive some results on best approximations. Our results on the one hand unify and extend the earlier work of Brosowski [2] , Dotson [3, 4] , Hicks and Humphries [5] , Khan and Khan [9] , Meinardus [13] , Sahab, Khan and Sessa [14] and Singh [15] and on the other hand provide generalizations of the recent work of Al-Thagafi [1] , Khan, Hussain and Thaheem [8] and Khan and Latif [10] .
THEOREM 1.3. Let X be a normed space, T : X -> X be a nonexpansive operator, M be a T-invariant subset of X andu € F(T). If PM(U) is nonempty
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Let (X, d) be a metric linear space and Md(x,y) and for some g,h € G;
If in the above inequality fc = 1, then T is called g-nonexpansive.
We denote by F(T) (F(G)) the set of all fixed points of T ( the set of all common fixed points of G) respectively. We say that G and T commute if each g G G commutes with T.
For any map g :
A real-valued map ||.|| p on a linear space X over the field K, is called a p-norm if (i) ||x|| p > 0 and ||x|| p = 0 iff x = 0, (ii) ||Ax||p = |A| P | x|| p , and (iii) ||x + y\\ p < ||x|| p + ||t/|| p for all x,y E X and A G K. The formula d p (x,y) = ||x -y|| p defines a translation invariant metric on X. It is well-known that the topology of any Hausdorff locally bounded topological vector space is given by some p-norm (see Kothe [11] ). The spaces £ p (0 < p < 1) are p-normed spaces. A p-normed space is not necessarily a locally convex space (e.g. L p (a, 6),0 < p < 1).
Let M be a subset of a p-normed space X and F = {f a }aeM a family of functions from Thus the class of subsets of X with the property of contractiveness and joint continuity contains the class of starshaped sets which in turn contains the class of convex sets (see [4] ).
Common fixed points
We require the following result which is a special case of Theorem 4.2 in [6] , 
THEOREM 3.2. Let M be a subset of a p-normed space X. Suppose that G is a family of selfmaps of M and T : M -> M is a locally G-nonexpansive continuous map which commutes with G. Suppose that M is compact and has a contractive jointly continuous family F = {f x }xeM-Assume that g(f x (a)) = fg(x) (<*) f or all g € G, x € M and all a G [0,1]. Then there exists a point x G M such that x G F(T) and x G F(g) for all g in G which are continuous.
Proof. For n G N, let A n = Then A n G (0,1). Define T n x = f T ( x ){K), x G M. Then each T n is a well-defined selfmap of M. For any x,y in M with x ± y, we get
The continuity of T and (1) imply that each T n is a continuous selfmap of M. Since T is locally G-nonexpansive, so there exist g, h e G such that ||Tx -Ty\\ p < ||gx -hy\\ p .
Thus for all x, y in M, T n x ± T n y implies by (1),
||T n x -T n y\\ p < ||gx -hy\\p.
This proves that each T n is locally G-contractive. As T and G commute on M, it follows from the property of F that for each x e M and g G G, T n gx -/r s (x)(A n ) = f g T(x)(K) = 9{fT(x)(K)) = gT n x.
Thus each T n commutes with G. Hence by Theorem 3.1, for each n > 1, there is a unique x n G M such that x n = T n x n = gx n for all g in G. By compactness of M, {x n } has a subsequence {x nj } which converges to z € M and hence T(x nj ) -> Tz. The joint continuity of F and the uniqueness of the limit give that x nj = T nj x n . = frix^iKj) fr(z)( 1) = Tz and hence Tz = z. Also if g G G is continuous, then it follows that gz = ^(limx nj ) = limp(x nj .) = lim x nj = z. COROLLARY 
Assume the hypotheses of Theorem 3.2. If all g G G are continuous, then F(T) fl F(G) is nonempty.
We observe that if g : M -> M, then for each n > 0, g n is a mapping from M to M, where g° = /, is the identity map on M. Also g n and T commute for each n > 2, provided g and T commute. 
Best approximation results
We require the following basic fact due to Latif [12] .
LEMMA 4.1. Let M be a subset of a p-normed space X. Then, for any u G X,
We establish a generalization of Theorem 1.4, in the sense that the set of best approximations need not to be starshaped, in the result to follow. 
